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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more Ward Rhine and two or more bit lines are constituted in the 



shape of a matrix. The memory array which has arranged the storage element 
containing the layer of the ferromagnetic with which the direction of magnetization is 
determined according to the sense of the field generated by the current which flows 
to this bit line at least for every intersection crotched portion of the, The read-out 
Ward line driver which reads to this WORD Rhine and impresses an electrical potential 
difference, The write-in Ward line driver which writes in this WORD Rhine and passes 
a current, With the bit-line driver who reads to this bit line and passes a current and a 
write-in current The sense amplifier which detects the data of this storage element 
and is amplified, and the I/O pad for performing an entry of data and an output, A 
means to hold the data of said sense amplifier, and a means to hold the data inputted 
into said I/O pad, The store circuit block including a means to compare the data held, 
respectively with a means to hold the data inputted into a means to hold the data of 
this sense amplifier, and this I/O pad. 

[Claim 2] The store circuit block according to claim 1 whose a means to compare said 
data includes a means to transmit the compared result to said bit-line driver and the 
write-in Ward line driver which chooses said Ward Rhine further. 

[Claim 3] A store circuit block given in claim 1 in which said storage element contains 
a MTJ (Magnetic Tunnel Junction) component or a GMR (giant magnetoresistive) 
component, or either of 2. 

[Claim 4] A store circuit block given in either of claims 1-3 which said Ward Rhine 
reads, and it writes in with Ward Rhine, and are Ward Rhine. 

[Claim 5] Two or more Ward Rhine and two or more bit lines are constituted in the 
shape of a matrix. The memory array which has arranged the storage element 
containing the layer of the ferromagnetic with which the direction of magnetization is 
determined according to the sense of the field generated by the current which flows 
to this bit line at least for every intersection crotched portion of the, The low decoder 
which decodes the address which chooses this WORD Rhine, The column decoder 
which decodes the address which chooses this bit line, The read-out Ward line driver 
which reads to this WORD Rhine and impresses an electrical potential difference. The 
write-in Ward line driver which writes in this WORD Rhine and passes a current, With 
the bit-line driver who reads to this bit line and passes a current and a write-in 
current The sense amplifier which detects the data of this storage element and is 
amplified, and the I/O pad for performing an entry of data and an output, A means to 
hold the data of this sense amplifier, and a means to hold the data inputted into this 
I/O pad, A means to compare the data held, respectively with a means to hold the 
data inputted into a means to hold the data of this sense amplifier, and this I/O pad, 
The access approach which is the access approach of a ****** store circuit block, 
and contains the step which compares the data memorized by said storage element 
with the data stored in this storage element. 

[Claim 6] The access approach containing the step which holds the data memorized to 



said storage element before the step which compares said data, and the step holding 
the data memorized by this storage element according to claim 5. 
[Claim 7] The access approach according to claim 6 which contains in this storage 
element the step which makes the data made to this memorize memorize when the 
data memorized by said storage element and the data stored in this storage element 
change with steps which compare said data. 

[Claim 8] The access approach according to claim 7 that said low decoder contains 
the step holding the address of said storage element. 

[Claim 9] The access approach containing the step which accesses the address held 
at said step to hold when accessing said storage element according to claim 8. 
[Claim 10] The access approach according to claim 6 which contains the step holding 
the data memorized by said storage element and the data memorized by this storage 
element when the data stored in this storage element were the same by the step 
which compares said data. 

[Claim 11] The access approach according to claim 5 to 10 of performing the step 
which compares said data to coincidence about two or more data. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the store circuit block and the access 
approach of reducing a write-in current in the store circuit block which used the MTJ 
(Magnetic Tunnel Junction) component. 
[0002] 

[Description of the Prior Art] A MTJ component is a storage element which consists 
of three layers of a free layer and tunnel barrier and the fixed bed at least. By 
changing the direction of magnetization of a free layer, data can be written in a MTJ 
component. In the store circuit block which used the MTJ component, it writes in 
write-in Ward Rhine and the bit line, and a current is passed and data are written in by 
determining the magnetization direction of the free layer of a MTJ component by the 
synthetic field. For this reason, these write-in currents become and are [ / other 
memory such as SRAM (Static RAM), ] high. Moreover, even if it compares these 
write-in currents with the current at the time of read-out of the data of a store circuit 
block, they are large 10 or more times. For example, in case the peak value of these 
write-in currents of a store circuit block writes in 1-bit data, it is the pulse width for 
2ns or more, and is 1 0mA. Since it is necessary to output [ as the rate of memory 
becomes quick ] and input much data to coincidence mostly more, it is increase of the 



power consumption of a store circuit block, and the cause of malfunction that these 
write-in currents are high, and it has become one of the main technical problems 
when using a store circuit block. 

[0003] The store circuit block 54 used for the conventional MRAM (Magnetic Random 
Access Memory) shown in drawing 3 may perform actuation which writes the same 
data as the data memorized by the MTJ component in the MTJ component. That is, 
even if the data written in even if are the same as the data memorized by the MTJ 
component, in order to magnetize a free layer in the same direction again, it writes in 
write-in Ward Rhine and the bit line, waste of a sink and power is carried out for the 
current, and this is actuation unnecessary originally. 

[0004] As mentioned above, the conventional store circuit block 54 performs write-in 
actuation, even when there is no need of rewriting data, and the current value of a 
write-in current is not only high, but it is passing the useless write-in current to the 
memory cell. 
[0005] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer 
the store circuit block which can reduce write-in currents, and the access approach 
to the store circuit block. 
[0006] 

[Means for Solving the Problem] The bit line of two or more Ward Rhine and plurality is 
constituted in the shape of a matrix. [ summary / of a store circuit block of this 
invention ] The memory array which has arranged the storage element containing the 
layer of the ferromagnetic with which the direction of magnetization is determined 
according to the sense of the field generated by the current which flows to the bit line 
at least for every intersection crotched portion of the, The read-out Ward line driver 
which reads to Ward Rhine and impresses an electrical potential difference, The 
write-in Ward line driver which writes in Ward Rhine and passes a current, With the 
bit-line driver who reads to the bit line and passes a current and a write-in current 
The sense amplifier which detects the data of a storage element and is amplified, and 
the I/O pad for performing an entry of data and an output, It is in including a means to 
compare the data held, respectively with a means to hold the data inputted into a 
means to hold the data of a sense amplifier, a means to hold the data inputted into the 
I/O pad, a means to hold the data of a sense amplifier, and the I/O pad. 
[0007] The summary of the access approach of a store circuit block of this invention 
Two or more Ward Rhine and two or more bit lines are constituted in the shape of a 
matrix. The memory array which has arranged the storage element containing the 
layer of the ferromagnetic with which the direction of magnetization is determined 
according to the sense of the field generated by the current which flows to the bit line 
at least for every intersection crotched portion of the, The low decoder which 
decodes the address which chooses Ward Rhine, The column decoder which decodes 



the address which chooses the bit line, The read-out Ward line driver which reads to 
Ward Rhine and impresses an electrical potential difference, The write-in Ward line 
driver which writes in Ward Rhine and passes a current, With the bit-line driver who 
reads to the bit line and passes a current and a write-in current The sense amplifier 
which detects the data of a storage element and is amplified, and the I/O pad for 
performing an entry of data and an output, A means to hold the data of a sense 
amplifier, and a means to hold the data inputted into the I/O pad, For a means to hold 
the data inputted into a means to hold the data of a sense amplifier, and the I/O pad It 
is the access approach of the store circuit block including a means to compare the 
data held, respectively, and is in the step which compares the data memorized by the 
storage element with the data stored in this storage element being included. 
[0008] 

[Embodiment of the Invention] The access approach of the store circuit block of this 
invention and a store circuit block is explained based on a drawing. 
[0009] As shown in drawing 1 , two or more bit lines 32 and two or more Ward Rhine 
(write-in Ward Rhine 30 and read-out Ward Rhine 28) are constituted in the shape of 
a matrix, and the store circuit block 10 contains the memory array 26 which has 
arranged the memory cell to the intersection crotched portion. The MTJ component is 
used for the memory cell as a storage element. 

[0010] As shown in drawing 2 , the MTJ component 44 is constituted by the tunnel 
barrier (Tunneling barrier) 48 which are the free layer (Free layer) 46 which is a layer 
of the ferromagnetic into which the direction of magnetization is changed at least, and 
the insulator layer which passes tunnel current, and the fixed bed (Pined layer) 50 
which is a layer of the ferromagnetic with which the direction of magnetization is being 
fixed. Resistance changes with directions of the magnetization of the free layer 46 to 
the direction of magnetization of the fixed bed 50. Data ("1" or "0") are distinguished 
from this different resistance. For example, if it is "0" in low resistance if the direction 
of magnetization is the same, and it is an opposite direction, it is "1" in high resistance. 
[0011] It is connected with the sense amplifier 24 which detects and amplifies the 
data of the MTJ component 44, and store circuit block 10 includes the read-out data 
latch circuit 14 holding the data of a sense amplifier 24, the write-in data latch circuit 
1 6 holding the data which were connected to the I/O pad 22 and inputted into the I/O 
pad 22, and the data comparator circuit 1 2 that compare the data which wrote in with 
the read-out data latch circuit 14, and were held at the data latch circuit 16, 
respectively. The read-out data latch circuit 14 and the write-in data latch circuit 16 
are constituted for example, using a CMOS (Complementary MetalOxide 
Semiconductor) component. Moreover, the data comparator circuit 12 is constituted 
using a logical circuit. 

[0012] The data comparator circuit 12 is equipped also with a means to write in a 
comparison result with the bit-line drivers 42a and 42b, and to transmit to the Ward 



line driver 36. It writes in with the bit-line drivers 42a and 42b based on this 
comparison result, and the Ward line driver 36 writes in with the bit line 32, 
respectively, chooses Ward Rhine 30, writes it in each, transmits a signal, and writes 
data in the MTJ component of a storage element. 

[0013] In addition, the low decoder 34 which operates the write-in Ward line driver 36 
and the read-out Ward line driver 38 is connected in the direction of a row address 
( drawing 1 longitudinal direction), and the column decoder 40 which operates the 
bit-line drivers 42a and 42b in the direction of the column address ( drawing 1 
lengthwise direction) is formed in it at the memory array 26. 

[0014] The bit-line drivers 42a and 42b are formed in the both ends of the bit line 32. 
If this is required in order to decide the sense of the free layer into which the direction 
of magnetization of a MTJ component is changed, for example, bit-line driver 42a of 
the top in drawing drives, a write-in current will flow the bit line 32 downward from on 
in drawing, if lower bit-line driver 42b drives, it will write in, and the sense of a current 
becomes reverse. 

[0015] Furthermore, the write-in activation circuit 18 which generates the activation 
signal of the writing of data, and the read-out activation circuit 20 which generates 
the activation signal of read-out of data are included. 

[0016] First, an approach to read the data of the store circuit block 10 of this 
invention is explained. In the mode of operation of read-out, the write-in activation 
circuit 18 is not driven, but the read-out data latch circuit 14, the data comparator 
circuit 12, and the write-in data latch circuit 16 are off, respectively. The read-out 
activation circuit 20 is activated, the low decoder 34, the read-out Ward line driver 38, 
and the column decoder 40 drive based on the address specified from the external 
circuit, and read-out Ward Rhine 28 and the bit line 32 are chosen. In addition, the low 
decoder 34 and the column decoder 40 decode the address, and obtain the decoded 
row address and the decoded column address. This selected bit line 32 is connected 
to a sense amplifier 24. Read-out of the data memorized by the MTJ component 44 of 
the memory cell of the location where this read-out Ward Rhine 28 and bit line 32 
cross is performed. The read data are detected and amplified with a sense amplifier 24, 
and through the read-out activation circuit 20, it is sent to the I/O pad 22, and this 
serves as a driver, is read to the exterior of a store circuit block chip, and is left as 
data. This read-out actuation is the same as it of the conventional store circuit block. 
[0017] At the time of the writing of data, the write-in activation circuit 18 is activated 
as well as write-in actuation of the usual memory, and the I/O pad 22 with which a 
write-in entry of data is performed works as a receiver. In this invention, read-out 
actuation of the data currently stored before writing in data is also performed in 
parallel in the memory cell which should write in data in addition to the entry of data 
for writing usual [ this ]. If the write-in activation circuit 18 is activated, the write-in 
activation circuit 18 will turn ON the write-in data latch circuit 16, the data 



comparator circuit 12, and the read-out data latch circuit 14, and will turn ON only the 
circuit which activates the low decoder 34 and the column decoder 40 of the read-out 
activation circuit 20 further. The read-out activation circuit 20 does not receive the 
data from a sense amplifier 24, and does not carry out data transfer to the I/O pad 22, 
either. 

[0018] Like the above-mentioned read-out actuation, it was chosen by a row address 
and the column address, reads, and reads to Ward Rhine 28 and the bit line 32, and a 
sink and they are activated in a current. The data currently written to the two memory 
cells of the intersection of Rhine are detected and amplified with a sense amplifier 24. 
Unlike the usual read-out, in the read-out actuation before the writing of this data, 
the data included in a sense amplifier 24 are held at the read-out data latch circuit 14. 
[0019] On the other hand, it writes in, and data are held at the write-in data latch 
circuit 16, and wait for the comparison with the data with which the memory cell 
included in the I/O pad 22 which it is going to write in was read. Moreover, although 
read-out Ward Rhine 30 becomes off after read-out data are inputted into a sense 
amplifier 24, the low decoder 34 and the column decoder 40 are still ON. 
[0020] The data comparator circuit 12 compares the data which wrote in with the 
read-out data latch circuit 14, and were held at each of the data latch circuit 16. If the 
values of the compared data differ, it will transmit for writing in the signal of the result 
and being alike in any of the Ward line driver 36 and two bit-line drivers 42a and 42b. 
To any of the bit-line drivers 42a and 42b it transmits chooses with the data to write 
in. If the signal of a result is received, the write-in Ward line driver 36 will be written in 
write-in Ward Rhine 30 of the row address activated by read-out actuation, will supply 
a signal, and will activate it. In order to make such a process possible, at the time of 
read-out actuation, the low decoder 34 transmits the row address not only to the 
read-out Ward line driver 38 but to the write-in Ward line driver 36, or the low decoder 
34 holds the data of a row address, and writes it in at the time of the writing of data, 
and the Ward line driver 36 activates write-in Ward Rhine 30 with reference to it. 
[0021] Furthermore, bit-line driver 42a or 42b activates the bit line 32 activated at the 
time of read-out actuation like the above-mentioned write-in Ward line driver 36. If 
bit-line driver 42a of the upper part in drawing operates in order that a bit-line driver 
may write the data of "1" in those with two, for example, a MTJ component, downward 
bit-line driver 42b will have stopped. Moreover, on the contrary, when writing in the 
data of "0", the bit-line driver to start is downward bit-line driver 42b. This is because 
the data memorized by the MTJ component 44 change with directions of the current 
which flows to the bit line 32. 

[0022] Next, when the value of data is the same, when write-in actuation of data 
compares data, it is ended in the data comparator circuit 12. Therefore, it writes in 
write-in Ward Rhine 30, a signal is not supplied, and the current consumption at the 
time of writing can be reduced. 



[0023] It is also possible to perform the above-mentioned process in many bits, two or 
more data in the data comparator circuit 1 2 are compared, and it writes in from the 
data comparator circuit 12, and the result is transmitted to the Ward line driver 36 and 
the bit-line drivers 42a and 42b, and write-in Ward Rhine 30 and the bit line 32 which 
must write in are activated. 

[0024] As described above, the data of the row address and the column address which 
were specified at the time of read-out actuation are used at the time of write-in 
actuation, and the store circuit block 10 of this invention has not repeated read-out 
actuation and write-in actuation separately. Therefore, like the conventional store 
circuit block, assignment of a row address and the column address is 1 time, and does 
not consume power vainly. Read-out actuation only becomes several nanoseconds 
long as compared with the case where it writes in without performing read-out 
actuation even if it was essentially quicker than write-in actuation and performed 
read-out actuation before writing, even if it compares it with the cycle time of write-in 
actuation of the conventional store circuit block, it does not almost become long, and 
it does not become a negative factor. 

[0025] When the same as the data in which it writes by the memory which used the 
MTJ component, and the write-in data based on this invention have already been 
stored since the current is large, by the method which does not perform write-in 
actuation, the current of write-in actuation can be reduced statistically. 
[0026] As mentioned above, although a store circuit block and the access approach of 
this invention were explained, this invention is not limited to these. For example, it is 
applicable to the store circuit block which replaced with the MTJ component and used 
the GMR (giant magnetoresistive) component. 

[0027] Moreover, it writes in with read-out Ward Rhine, and Ward Rhine is not 
prepared separately and Ward Rhine used in common is prepared. And when reading, it 
is used as read-out Ward Rhine which reads from a read-out Ward line driver, and 
impresses an electrical potential difference, and when writing in, it can also apply to 
the store circuit block used as write-in Ward Rhine which writes in from the write-in 
Ward line driver, and passes a current. The store circuit block of this invention is 
applicable to a logic chip including MRAM and a store circuit block. 
[0028] In addition, this invention can be carried out in the mode which added the 
amelioration which becomes various based on this contractors knowledge in the 
range which does not deviate from the meaning, correction, and deformation. 
[0029] 

[Effect of the Invention] According to a store circuit block and the access approach 
of this invention, the current consumed with a store circuit block can be reduced, 
performing read-out actuation with the almost same working speed as the 
conventional store circuit block at the time of the writing of data. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of a store circuit block of this 
invention. 

[Drawing 2] It is drawing showing the configuration of a MTJ component. 

[Drawing 3] It is drawing showing the configuration of the conventional store circuit 

block. 

[Description of Notations] 

1 0: Store circuit block 

1 2: Data comparator circuit 

1 4: Read-out data latch circuit 

16: Write-in data latch circuit 

18: Write-in activation circuit 

20: Read-out activation circuit 

22: I/O pad 

24: Sense amplifier 

26: Memory array 

28: Read-out Ward Rhine 

30: Write-in Ward Rhine 

32: Bit line 

34: A low decoder 

36: Write-in Ward line driver 

38: Read-out Ward line driver 

40: Column decoder 

42a, 42b: Bit-line driver 

44: MTJ component 

46: Free layer 

48: Tunnel barrier 

50: Fixed bed 

52: Resistance of a MTJ component 
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